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[57] ABSTRACT

The invention generally relates to an intraluminal medical
device. that is to say a device intended to be implanted in a
passage in the body. This device has a substantially “fili-
form” structure with elongated legs (11) which have no
hooks for anchoring them to the passage. These legs com-
prise two portions (11a, 11&). The first portion (11a) which
bears against the passage has a flattened and substantially
solid surface. At right-angles to the main axis (13) of the
device. the maximum dimension of the second portion (115)
is less than that of the first portion.

Application particularly to temporary/definitive filters.

13 Claims, 2 Drawing Sheets
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1
INTRALUMINAL MEDICAL DEVICE

FIELD OF THE INVENTION

The invention relates generally to an intraluminal medical
device. that is to say one which is intended to be implanted
in a passage in the body. This device has a substantially
“filiform” structure,

having a main axis.
adapted to occupy a first reduced diameter in a radially
folded-in state of the device (so allowing it to be

implanted) and a second widened diameter when the
said device is implanted.

and comprising elongated legs which, in this implanted
state. comprise a first portion adapted to contact a wall
of the passage and a second portion.

BACKGROUND OF THE INVENTION

FR-A-2 573 646 or U.S. Pat. No. 5.383.887 illustrate such
a medical device: in that instance it is a filter intended to be
placed in the path of blood in order to trap clots.

But these two filters are so-called “definitive” filters, that
is to say intended to be implanted in an a priori permanent
manner in the receiving organism without normally any
possibility of removal. For this purpose, they are also
provided with means of anchoring them to the wall of the
receiving passage. such as hooks intended to penetrate the

said wall.

Now, problems occur when it is desired to be able to
implant filters and more generally intraluminal medical
devices of the aforesaid type temporarily, allowing the
practitioner to withdraw the device after a more or less
prolonged period of implantation (a period which may be
from one to a few weeks in the case of existing blood filters).

SUMMARY OF THE INVENTION

The problem addressed by the present invention is linked
with the practical demands of use of such devices which

must take into account:

a problem of cellular development around the portion of
the legs which is applied against the receiving passage,
which development must not prevent withdrawal of the
device at the end of temporary implantation,

a problem connected with particularly the radial dimen-
sion of the device, taking into account the fact that it is
desirable to be able to implant it through sheaths of the
smallest possible diameter,

and an additional concern regarding the flexibility which
it is desirable that the legs should have, particularly in
terms of the length of their so-called “second portion”,
in order to favour transformation of the device from its
first reduced diameter to its second widened diameter
with the desired flexibility and elasticity.

All these demands have so far proved difficult to recon-
cile. And no prior art known to the Applicants has hitherto
taken them jointly into account.

That is why, with the object of providing a satisfactory
solution to this situation. the invention proposes that:

the first portion of at least some of the legs of the device
has a flattened surface bearing substantially completely
against the wall of the passage.

substantially at right-angles to the main axis and in the
folded-in state of the device, this first portion has a
maximum dimension which is greater than that of the
second portion. and
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the first portion is devoid of means of hooking onto the

wall of the passage.

Thus, by virtue of this last-mentioned characteristic
feature, it becomes possible perhaps to withdraw the medi-
cal device while by virtue of the first and second character-
istic features. it is possible to provide both the flexibility and
the limited bulk of the legs. so favouring implantation
through a small diameter sheath and flexibility in handling
the device while ensuring a favourable surface intended to
bear against the wall of the passage.

Still with the intention of favouring flexibility and elas-
ticity in the device and limiting its essentially radial bulk. the
length of elongation of the first portion of the legs will
preferably be less than that of the second portion.

In order further to favour withdrawal without adversely
affecting the stability within the framework of a “temporary”
implantation, another characteristic feature of invention
provides for the flattened surface of the first portion to be
capable of being curved along a direction substantially
parallel with the general axis.

For industrial production of the device. a number of

solutions have been proposed:

production of the first and second portion in the manner
of an integral plate (the width of this plate being
progressively reduced from the free end of the first
portion towards the second portion).

production of these two portions which are still integral
with one another but in the form of a substantially
round filament (in the case of the second portion) and
then a plate (for the first portion) or even in a plurality
of parts with a first substantially plate-like portion and
a second portion comprising a plurality of filaments.
After a difficult development, by reason of the aforesaid
requirement with are in effect compatible with one another
only with difficulty. another characteristic feature of the
invention provides for the first portion to have a width
between 0.7 mm 1.5 mm approx. with a thickness between
approx 0.05 mm and 0.25 mm while the maximum dimen-
sion of the second portion will preferably be less than
approx. (0.7 mm.
Particularly within the framework of a temporary blood
filter. the invention furthermore envisages:

that the legs at least partially develop into a substantially
conical corolla around the said main axis, in the

implanted state of the device.

that these legs be joined to one another by a common head
at one end of the second portion on the side on which

the corolla has its smaller diameter.

that the first portion be situated opposite this head and
extend on the side of the corolla which 1s of the largest

diameter.,

and that the said first and second portions extend in
accordance with a common direction of elongation
which is substantially rectilinear or which has a cur-
vature of less than 90° (thus avoiding in particular the
hairpin legs of FR-A-2 573 646). It should be noted that
this last-mentioned characteristic feature could be used
by itself.

In the already quoted case of blood filters. it should
furthermore be noted that the invention is quite particularly
interesting in the hypothetical case where the filter is first
used temporarily and is then used finally in the interior of the
receiving vessel.

In this field, EP-A-348 295 in particular has disclosed a
filter adapted to be implanted by means of an implanting
sheath, the said filter comprising not only first filtering
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means with elongated legs which have no means of hooking
engagement on the vessel, second means of maintaining the
said filtration means in position to allow the filter to be
changed from a “temporary use” situation to one of “defini-
tive use”.

The same drawbacks as already mentioned in connection
with FR-A-2 573 646 or U.S. Pat. No. 5,383.887 already
exist in respect of EP-A-348 295.

And the solution according to the invention is again, in
this case. that of providing for (at least) one maximum
dimension of the essentially solid and flattened surface of
the first portion of the “filtering” legs to be greater than the
maximum dimension of the second portion. it of course
being possible for the additional and already mentioned
characteristic features to be provided. The quality of filtra-
tion (by a properly centred bearing application) and possible
withdrawal will then be associated with the aforesaid fea-

fures.

The same can be said in the hypothetical case where the
filter which can possibly be used on a temporary or final
basis is of the type disclosed in FR-A-2 718 949.

It will likewise be noted that the invention also relates to
a method of producing the intraluminal medical device
described hereinabove.

In accordance with a first embodiment., the leg portion
will be made in one single piece from an elongated filament

of rounded cross-section, one part of which will be flattened
to constitute the first portion.

Alternatively, the first and second portions will be made
respectively from one or a plurality of elongated filaments
and a plate, said filaments and plate then being joined to one
another for example by crimping or welding.

BRIEF DESCRIPTION OF THE DRAWINGS

That which follows provides a more detailed description
of the invention on the basis of the appended drawings. in
which:

FIG. 1 shows a first embodiment showing the resting state
of an intraluminal blood filter intended exclusively for
temporary use;

FIG. 2 shows a detail of the filter shown in FIG. 1;

FIGS. 3 and 4 each show an alternative embodiment of
the leg segment illustrated in FIG. 2;

FIG. 5 shows a possible embodiment of a filter for
temporary/definitive use;

FIG. 6 shows a detail of a leg of the filter shown in FIG.
5: and

FIG. 7 shows on an enlarged scale a part of the same filter
in a radially folded-in condition.

DETAILED DESCRIPTION

Firstly, FIG. 1 illustrates an intraluminal filtration device
1 capable of being positioned by laying bare or preferably by
the percutaneous route (the conventional so-called

“Seldinger” method).

The device 1 comprises the auto-expansible blood filter 3
proper, of which the head § is connected to a biocompatible
and flexibie operating rod 7.

The filter 3 which has no means of anchoring to its
receiving vessel (which could be the vessel 9 in FIG. 35)

comprises a substantially filiform structure, that is to say
with fine legs 11 elongated substantially in accordance with
a general axis 13 when the filter is radially constrained, its
legs therefore being substantially parallel with one another.

In the case in point. the filter takes the general form of a
substantially conical corolla in its illustrated and radially
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unrestrained state, the legs 11 being regularly distributed
around the axis 13 which is an axis of revolution. The legs
11. preferably between 4 and 8 in number, may be consid-
ered as comprising two portions. a first portion 11a and a
second portion 11b. The portion 11a which terminates the
legs on the larger diameter side of the corolla. allows the
filter to come into contact with the vessel while the second
portion 11b, apart from its filtering function, provides for the
filter to be opened up into the form of a corolla or to be
radially closed. extending more towards the interior of the
cone when the corolla is opened out. without therefore
coming particularly and a priori in contact with the vessel.

While the part 11a has a flattened form, the part 115 is
finer. To be more precise. the enlarged view in FIG. 2 shows
that when the filter is in its radially constrained condition
which makes it possible for it to be implanted. the maximum
dimension 1 at right-angles to the axis 13 of the flattened
surface 11a is greater than that of the corresponding portion
115 so that the radial bulk of the part 115 is less than that of
the part 1la.

Still in FIGS. 1 and 2. it will also be noted that on their
terminal part 11a. the legs 11 substantially appear as a solid
plate with a rounded perimetral edge while they take the
form of a round filament over their length 11b. it being
stipulated that advantageously the length L, of the portion
11a will be less than the length L, of the portion 115 on the
axis 13.

Taking into account the functions which devolve upon
them. the widened bearing portions 11a will extend on the
side of the free end of greatest diameter when the filter is
opened while the portions 116 will extend in accordance
with a smaller diameter to the point where, in the case of the
illustrations shown in FIG. 1. the two round filaments 15, 17
which form the portion 115 may be connected at the location
of the holding head S.

A tricky development has demonstrated that it is prefer-
able for the width 1 of the “bearing portion” 1la to be
between 0.8 mm and 1.2 mm. with a transverse thickness ¢
between 0.1 and 0.2 mm. the maximum “‘transverse” dimen-
sion of the filaments 15, 17 of the second portion 115 (in the
case in point, the diameter) being preferably between 0.2
mm and 0.5 mm. being for example 0.35 mm, this for a
metal embodiment for example made from Phynox
(registered Trade Mark) or any suitable stainless steel.

In the case of the hypothetical embodiment in FIGS. 1 and
2. the filaments 15, 17 and the plate 1la will constitute
different parts; the filaments (which will preferably extend
substantially parallel with one another) may be crimped or
preferably welded on to the plate.

But in an alternative embodiment such as that illustrated
in FIG. 3, it is possible to envisage producing each leg 11
with a portion 11 of a single round filament extended in
integral fashion from by the portion 1lla in the general
direction of elongation of the leg identified by reference
numeral 19 in FIG.J.

In order to ensure that the portion 1la is more flattened
than the portion 11b, it is possible to proceed by localised
flattening of the metallic wire used. for example by rolling
or on the other hand by drawing or even by electrolysis.

It must however be noted that the embodiment shown in
FIGS. 1. 2 and 3 shows a fairly abrupt widening of the legs
between the portions 115 and 1la even if the legs thus
constituted can still be considered as “filiform”.

On the other hand. the filiform leg 11' shown in FIG. 4 has
a width 1' which will increase progressively firstly along the
second portion 115 and then the first terminal portion 1la



3.755,790

S

which, in the case in question, is shown to be bearing against
a passage wall 9. In order to obtain such a form of
“progressively widening” leg. it is possible in that case also
to resort to a rolling or a drawing technique or even
electrolysis with for example a thickness which progres-
sively reduces as one approaches the free end 110a of the
portion 1la.

FIGS. § and 7 now show the essential features of a
filtration structure which can be used temporarily or defini-
tively.

In FIG. 5. firstly. there is shown in a slightly different
structural constitution, the filter 10 proper and its flexible
operating rod 70.

Although the main blood filtering part of the filter 10
fairly closely resembles that of the filter in FIG. 1, with
round filament legs (in the simple version) which are
extended substantially axially by small elongated solid

plates 1la and which develop generally according to a
conical corolla from a head 5 which connects various

proximal portions 11b, it can be seen that opposite this
frontal filtering part 21 the filter has a second conical corolla

23. the two corollae being disposed head-to-tail and being
connected by the head 5.

The main function of the second corolla 23 is to ensure
that the filter when finally implanted is held in place. It is
made from (a) filament(s) and still has two portions, a first
portion 25 developing substantially in a cone shape from the
head § and then a second portion 27 of hairpin form defining
kinds of centering shoes extending substantially parallel
with the wall 9 when the filter is in the implanted condition.

For its connection to the operating rod 70. the filter 10
which is in this particular instance separable from the said
rod. has furthermore crenellations 29 formed by localised
deformation of the portions 25. the hollow in these deformed
parts receiving a widened head 70a formed on the end of the
rod 70 when the filter 10 is radially constrained inside the
flexible introducing sheath 31, as is illustrated in FIG. 7.

In the enlarged view in FIG. 6, the fiattened portion 1la
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has a shape which is curved inwardly from the corolla to

follow a direction which is substantially parallel with the
general axis 13 when. as has been assumed, the filter (and
therefore its legs 11) are in the radially constrained state. The
angle of curvature o is preferably between approximately 0°
and 45°. It is then essentially the free terminal part 119’ a of
the portion 1la which will come to bear against the wall 9.

FIG. 7 shows the filter 10 with its legs 11, 25, 27. in a
double head-to-tail corolla. each radially constrained
according to the main axis 13 which in this case is also the
axis of the sheath or implantation catheter 31 within which
the filter is contained. with then a diameter d,
(corresponding to the inside diameter of the catheter) which
is less (within the scale) than that d, which is present when
it is implanted inside the vessel 9 (see FIG. 3J).

It should be noted in FIG. 7 that in this state of the filter
which is ready to be implanted. the crenellations 29 receive
the head 70a of the rod 70 which then makes it possible to
operate the filter from outside the body according to the axis
13 in so far as (in conventional manner) the sheath 31 and
the rod 70 have a sufficient axial length to extend between
the outside of the body of the patient in question and the
implantation vessel (which may in particular be the vena
cava).

It should likewise be noted, as can be seen in FIG.5 and
more clearly in FIG.7. that the appendices 27 comprise
fixing means 33. in this case in the form of double inverted
hooks which will make it possible to anchor the filter in the
wall of the vessel in the event of definitive implantation.
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The technique of implanting a filter. whether it be for
temporary or final use. is indicated in the aforesaid publi-
cations or also in U.S. Pat. No. 4,990.156.

Generally speaking. after having made an 1ncision
through the patient’s skin. an access route is formed as far
as the vascular implantation area after which the introducing
sheath 31 is slid therein so that it extends along the access
route, its proximal end emerging from the body while its
distal end reaches the implantation vessel. After having been
radially constrained inside the sheath. in front of the oper-
ating rod. the filter is then pushed by this rod along the
catheter as far as the distal end of the sheath (reference
numeral 315 in FIG. 5). When this end 1s correctly posi-
tioned inside the vessel, a displacement of the sheath relative
to the rod makes it possible to cause the filter to emerge. its

legs naturally expanding in a corolla.

With the filter in FIGS. 5 and 7. it is possible in a first
stage to have only emergence of the legs 11. the holding legs
with their hooks 33 being held back inside the sheath where
there is still co-operation between the crenellations 29 and

the head 70a of the rod also allowing an advance or return
movement of the filter. By reason of the fact that, in this
position, only the first portions 1la (which have no anchor-
ing hooks) come into contact with the wall of the vessel (and
this over an essentially solid and fairly substantial surface
area), it is possible after a few weeks to withdraw the filter
by pulling this rearwardly via the rod 70 or by pushing the
sheath forwards.

If on the other hand. at the end of this first period of
implantation, the practitioner judges that the risks of an
obstruction in the vessel are still present, he may decide on
a definitive implantation of the filter. For this. he withdraws
the sheath 31 rearwardly (arrow 35) while holding the filter
in position so that the second corolla 23 opens out. the
appendices 27 and their hooks 33 respectively applying
themselves and becoming anchored in the wall of the vessel
(FIG. 5). As the filter has thus been implanted (with of
course its first corolla 21 disposed facing the flow of blood
37). the practitioner withdraws the sheath and the rod (thus
of course already separated from the filter as FIG. S shows),
this via the already used access route, the filter being left in
the vessel.

We claim:
1. An intraluminal, blood filtering medical device config-

ured to be positioned in a blood vessel within a body. said
blood filtering medical device having a first, radially
restrained configuration when in which said blood filtering
medical device is insertable into said blood vessel by means
of a rod extending through an implantation sheath and a
second, radially expanded configuration when said blood
filtering medical device is positioned within said blood
vessel, said blood filtering medical device comprising:

a head portion that is separate from said rod and said
implantation sheath, and

a first plurality of elongated., generally filiform legs
extending in a first longitudinal direction from said
head portion, said legs comprising first, distal leg
portions and second, intermediary leg portions dis-
posed between said first leg portions and said head
portion,

wherein the first leg portions of at least some of said legs
comprise substantially solid, generally flattened sur-
faces which bear against the wall of said blood vessel
when said blood filtering medical device is in said
second. radially expanded configuration, said first leg
portions being devoid of means of permanent adfixture
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of said blood filtering medical device to the wall of said
blood vessel and the width of said generally flattened
surfaces. taken in a direction orthogonal to both said
first. longitudinal direction and the radial direction of
said blood vessel. is greater than the maximum cross-
sectional dimension of said second, intermediary leg
portions.

2. A blood filtering medical device according to claim 1.
wherein said first leg portions are substantially plate-shaped
and said second leg portions comprise at least one filament
of round cross-section.

3. A blood filtering medical device according to claim 1.
wherein the length of the first leg portions, in a direction
parallel to said first, longitudinal direction. is less than the
length. in a direction parallel to said first, longitudinal
direction. of the second leg portions.

4. A blood filtering medical device according to claim 1.
wherein the generally flattened surfaces of the first leg
portions are curved in a direction substantially parallel to
said first, longitudinal direction.

5. A blood filtering medical device according to claim 1.
wherein the first and second leg portions are integral with
each other.

6. A blood filtering medical device according to claim 1.
wherein the second leg portions comprise pluralities of
filaments of rounded cross-section.

7. A blood filtering medical device according to claim 1,
wherein the first and second leg portions comprise integral
plates.

8. A blood filtering medical device according to claim 7,
wherein the width of said plates increases from said second
leg portions toward the distalmost end of the first leg
portions.

9. A blood filtering medical device according to claim 1.
wherein the width of said generally flattened surfaces is
between approximately 0.7 mm and approximately 1.5 mm.
and the thickness of said generally flattened surfaces is
between approximately 0.05 mm and approximately 0.25
mm.

10. A blood filtering medical device according to claim 1.
wherein the cross-sectional dimension of the second leg
portions is less than approximately 0.7 mm.

11. A blood filtering medical device according to claim 1,
wherein,

said first and second leg portions define therebetween an
angle that is between approximately 0° and approxi-
mately 45°.
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12. An intraluminal, blood filtering medical device to be
implanted into a blood vessel through an implantation sheath
to filter blood. said blood filtering medical device having a
main axis and comprising:

filtering means having elongated legs adapted to be

deployed in the blood vessel into a temporary implan-
tation state, in which the elongated leas are exposed for
filtering blood. from a radially restrained state in which
said elongated legs extend substantially parallel to the
main axis and in which the elongated legs are housed
within the implantation sheath, said elongated legs
being devoid of means for permanent adfixture to the
blood vessel and having first portions adapted to con-
tact the wall of the blood vessel when the blood filtering
medical device is implanted therein and second
portions. the first portions of at least some of said
elongated legs having substantially solid. generally
flattened surfaces adapted to bear against the wall of the
blood vessel, and

means for maintaining the blood filtering medical device
in place in relation to the blood vessel, said means for
maintaining being configured to remain sheathed
within said implantation sheath while said medical
device is in said temporary implantation state and
configured to be completely ejected from said implan-
tation sheath to anchor said blood filtering medical
device in position in said blood vessel when permanent
implantation of said blood filtering medical device is
desired.

13. An intraluminal, blood filtering medical device
according to claim 1. said blood filtering medical device
further comprising means for maintaining said blood filter-
ing medical device in place in relation to the blood vessel.
said means for maintaining comprising a second plurality of
legs extending from said head portion in a second longitu-
dinal direction opposite to said first longitudinal direction.
said second plurality of legs being configured to remain
sheathed within said catheter while said blood filtering
medical device is temporarily positioned within said blood
vessel and configured to be ejected from said catheter to
anchor said blood filtering medical device in position in said

blood vessel when permanent implantation of said blood
filtering medical device is desired.
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